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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To prevent drop of battery performance caused by 
the water produced by battery reaction by forming an 
electrolytic film out of a cation replacing part 22 arranged in 
contact with a fuel pole and an anion replacing part arranged in 
contact with an oxygen pole. 

CONSTITUTION: An electrolytic film 2 consists of a cation 
replacing part 21 and an anion replacing part 22, and the part 21 
contacts with a fuel pole 1 1 , and the part 22 contacts an 
oxygen pole 12. And, in the pole 1 1 being an anode, hydrogen 
gas changes to proton, and this proton is transmitted through jh* 
the part 21 of the film 2 in contact with the pole 1 1, and 
reaches the boundary of the part 21 and the part 22. On the 
other hand, in the pole 12 being a cathode, oxygen gas changes 
to hydrogen ions, and these hydrogen ions are transmitted 
through the part 22 in contact with the pole 1 2, and reaches 
the boundary of the part 22 and the part 21. These ions 
produce water (H20) at the interface between the part 21 and 
the part 22. This, in the pole 12, prevents the blockade of the 
voids of the electrode caused by the produced water, so the 

resistance of the film 2 does not increase, therefore the transmissivity of the ions can be accelerated. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the fuel cell characterized by consisting of a cation exchange nature part which has arranged 
the above-mentioned electrolyte membrane in contact with a fuel electrode in the fuel cell which consists of 
an electrolyte membrane arranged between the fuel electrode with which fuel gas is supplied, the oxygen 
pole to which oxygen content gas is supplied, and the above-mentioned two poles, and an anion 
convertibility part arranged in contact with an oxygen pole. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel cell which can be used for the cell of an electric 

vehicle etc. 

[0002] 

[Description of the Prior Art] A fuel cell is a cell which makes a cell reaction cause by supplying fuels, such 
as hydrogen gas, to one side of two electrodes contacted to the electrolyte, and supplying oxygen content 
gas (oxidizer), such as oxygen gas, to another side. By this cell, the electrode of the side which supplies a 
fuel turns into a negative electrode, and the electrode of the side which supplies oxygen content gas turns 
into a positive electrode. 

[0003] As a cell reaction in a fuel cell, it is divided into the following two types by the type of the ion which 
moves. 

[0004] It is the mold to which the ionized fuel to which one type has moved the inside of an electrolyte 
reacts to with oxygen content gas with an electrode, and an electron moves an external circuit then. It is the 
mold to which the ionized oxygen content gas by which another type has moved in the inside of an 
electrolyte reacts to with fuel gas with an electrode, and an electron moves an external circuit then. 
[0005] This fuel cell is considered in the application to non-portable prevate-power-generation machines, 
such as a power generating plant, works, and a restaurant, or a portable power source. That especially the 
fuel cell that used the organic macromolecule as an electrolyte operates at low temperature comparatively, 
and using for power sources for migration, such as an electric vehicle, from the miniaturization of 
equipment being possible are expected. 

[0006] There are the following as a fuel cell using the organic macromolecule etc. as this electrolyte. 
[0007] As shown in drawing 2 , there is a fuel cell which consists of an electrolyte membrane 2 which 
consists of an organic macromolecule, and two kinds of electrodes (oxygen pole 12 which is the fuel 
electrode 1 1 and cathode which are an anode) arranged on both sides of this electrolyte membrane so that 
this electrolyte membrane 2 may be inserted. Fuel gas, such as hydrogen gas, is supplied to this fuel 
electrode 11, and oxygen content gas is supplied to the oxygen pole 12. In the conventional fuel cell, the 
cation convertibility film is used as an electrolyte membrane 2 which consists of the above-mentioned 
organic giant molecule. Moreover, two electrodes 1 1 and 12 have put the electrolyte membrane 2 and the 
electrolyte of the same kind into it, securing the hole used as a gaseous path to the porous electronic 
conduction matter. 

[0008] About the reaction of two electrodes, with a fuel electrode 11, if hydrogen gas is supplied as fuel gas, 
a proton (H+) will generate like 2H2 ->4H++4e-, for example (hydro acid-ized reaction). This proton 
conducts an electrolyte membrane 2 and arrives at the oxygen pole 12. On the oxygen pole 12, the oxygen 
content gas and the proton which were supplied react like 02+4H++4e~ >2H2 O, and water generates (an 
oxygen reduction reaction and water generation reaction). At this time, when an electron conducts an 
external circuit, the electrical and electric equipment occurs. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the conventional fuel cell, the water generated on 
the oxygen pole shuts the hole of an oxygen pole. Therefore, oxygen content gas cannot reach to a reaction 
point with a proton, but the engine performance of a cell falls. 

[0010] Moreover, in connection with a proton, the water in an electrolyte membrane moves to an oxygen 
pole (electroendosmose), and desiccation becomes remarkable by the fuel electrode side of an electrolyte 
membrane. Therefore, membrane resistance increases by desiccation and the engine performance of a cell 
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falls. 

[001 1] Moreover, there is a proposal that the organic macromolecule of the two-layer structure which 
combined the layer which has cation exchange nature, and the layer which has anion convertibility as a 
technique similar to this invention is used as a separator of a fuel cell (JP,60-1234,A). 
[0012] However, if what combined an electrolyte and two kinds of electrodes which the both sides have 
arranged is used as one cell eel, the separator of a fuel cell is not arranged among cell eels, in order to divide 
cell eels, and is not the electrolyte itself, as indicated by JP,60-1234,A. 

[0013] Moreover, even if it uses the organic macromolecule of the two-layer structure indicated by JP,60- 

1234, A as an electrolyte of a fuel cell, about arranging how, it will be unstated in any way. 

[0014] This invention is made in view of the trouble of the above-mentioned conventional technique, and 

aims at offering the fuel cell which prevented the cell performance degradation produced with the water 

generated by the cell reaction. 

[0015] 

[Means for Solving the Problem] In the fuel cell with which this invention consists of an electrolyte 
membrane arranged between the ftiel electrode with which fuel gas is supplied, the oxygen pole to which 
oxygen content gas is supplied, and the above-mentioned two poles, the above-mentioned electrolyte 
membrane is a fuel cell characterized by consisting of a cation exchange nature part arranged in contact with 
a fuel electrode, and an anion convertibility part arranged in contact with an oxygen pole. 
[0016] 

[Function] It is thought with the fuel cell of this invention that the following operations have arisen. 
[0017] Let the case where oxygen (02) gas is used as oxygen content gas be an example, using hydrogen 
(H2) gas as fuel gas. 

[0018] As shown in drawing 1 , with the fuel electrode 1 1 which is an anode, hydrogen gas changes to a 
proton (H+) so that it may be expressed with the following type (1) (hydro acid-ized reaction). This proton 
conducts the inside of the cation exchange nature part 21 of the electrolyte membrane which touches a fuel 
electrode 1 1, and reaches the interface of this cation exchange nature part 21 and the anion convertibility 
part 22. On the other hand, on the oxygen pole 12 which is a cathode, it changes to a hydroxide ion (OH-) so 
that oxygen gas may be expressed with the following type (2) (oxygen reduction reaction). This hydroxide 
ion conducts the inside of the anion convertibility part 22 of the electrolyte membrane which touches the 
oxygen pole 12, and reaches the interface of this anion convertibility part 22 and the cation exchange nature 
part 21 . In the interface of the cation exchange nature part 21 and the anion convertibility part 22, both this 
ion reacts so that it may be expressed with the following type (3), and water (H2 O) generates it (water 
generation reaction). 
2H2->4H++4e-(l) 
02+2H2 0+4e~>40H- (2) 
4H++40H~>4H2 O (3) 

[0019] Thus, in the fuel cell of this invention, in order that water may generate by the interface of the cation 
exchange nature part 21 of an electrolyte membrane 2, and the anion convertibility part 22, the hole of the 
electrode by generation water is not shut on the oxygen pole 12. Moreover, since water generates in an 
electrolyte membrane and the moisture content of an electrolyte membrane can be held highly, resistance of 
an electrolyte membrane does not increase and conduction of ion is promoted. Furthermore, the burden of 
the auxiliary machinery power for humidifying from an outside to an electrolyte membrane can be reduced. 
[0020] 

[Effect of the Invention] The fuel cell of this invention has little cell performance degradation produced with 

the water generated by the cell reaction. 

[0021] 

[Example] Hereafter, invention (other invention) which made this invention more concrete is explained. 
[0022] (Explanation of other invention) The fuel cell of this invention consists of an electrolyte membrane 2 
which consists of a cation exchange nature part 21 arranged between a fuel electrode 11, the oxygen pole 12, 
and two poles, and an anion convertibility part 22, as shown in drawing 1 . 

[0023] The above-mentioned electrolyte membrane 2 consisted of a cation exchange nature part 21 and an 
anion convertibility part 22, this cation exchange nature part 21 is in contact with the fuel electrode 11, and 
the anion convertibility part 22 is in contact with the oxygen pole 12. 

[0024] to be shown in drawing 1 , both a cation exchange nature part and an anion convertibility part may be 
film-like, or make most electrolyte membranes cation exchange nature, and coil around an oxygen pole — it 
is good also considering ******** as anion convertibility. 
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[0025] An electrolyte membrane is film which can make a cation or an anion conduct. Therefore, as the 
quality of the material of an electrolyte membrane, as long as it can make a cation or an anion conduct, what 
kind of thing may be used. Especially the electrolyte membrane that consists of an organic macromolecule 
operates at low temperature, and is more desirable than the miniaturization of equipment is possible. For 
example, in an organic giant molecule, a principal chain crystalizes, it has ion in that side chain, and the 
thing which this ion can make conduct a cation or an anion can use it as an electrolyte membrane. Moreover, 
the cation exchange nature part of an electrolyte membrane can make a cation able to conduct, and an anion 
convertibility part can make an anion conduct [ part ]. 

[0026] The cation exchange nature part of an electrolyte membrane and an anion convertibility part can use 
the thing of any quality of the materials, such as fluorine system ion exchange membrane and hydrocarbon 
system ion exchange membrane, as the quality of the material. However, since there is a possibility that 
oxidation degradation may arise when the film of a hydrocarbon system is used as an anion convertibility 
part, it is good to use fluorine system ion exchange membrane as an anion convertibility part. 
[0027] Although decided by which keeps away a water generation location from an electrode, as for the 
thickness of a cation exchange nature part and each anion convertibility part, when the thickness which 
doubled both is too thin, it is difficult to maintain the reinforcement as film, or fuel gas and oxygen content 
gas are mixed through membranous pore, and there is a possibility that a cell reaction may be checked. 
Then, its 10 micrometers or more are desirable, and when the thickness which doubled both considers the 
ease of dealing with it at the time of cell production further, 20 micrometers or more are desirable 
[ thickness ]. 

[0028] Moreover, the upper limit of the thickness of a cation exchange nature part and an anion 
convertibility part is decided by electric resistance. That is, the internal resistance of a cell becomes large, so 
that the thickness as film becomes thick. Therefore, as thickness of both doubling ****** of a cation 
exchange nature part and an anion convertibility part, 200 micrometers or less are desirable. 
[0029] Thus, the thickness of a cation exchange nature part and each anion convertibility part is decided by 
relation of the distance which keeps away contribution of resistance of each part, and the interface of the 
cation exchange nature part and anion convertibility part which are a water generation location from an 
electrode. It is better for the direction of an anion convertibility giant molecule to make an anion 
convertibility part thin in the present electrolyte membrane, since resistance is stronger than a cation 
exchange nature giant molecule. 

[0030] There are the following approaches as an approach of combining the cation exchange nature part 
which is an electrolyte membrane, and an anion convertibility part. 

[0031] ** Combine both film by sticking the cation convertibility film and the anion convertibility film by 
pressure. 

[0032] ** Apply to the anion convertibility film the solution (it considers as a cation exchange nature 
solution hereafter.) which has the same presentation as the cation exchange nature matter at the time of 
desiccation, and form a cation exchange nature part by making it dry after that. 

[0033] ** Apply to the cation convertibility film the solution (it considers as an anion convertibility solution 
hereafter.) which has the same presentation as the anion convertibility matter at the time of desiccation, and 
form an anion convertibility part by making it dry after that. 

[0034] ** Apply a cation exchange nature solution on a plate, produce the cation convertibility film, apply 
an anion convertibility solution on it, and form an anion convertibility part by making it dry after that. 
[0035] ** Apply an anion convertibility solution on a plate, produce the anion convertibility film, apply a 
cation exchange nature solution on it, and form a cation exchange nature part by making it dry after that. 
[0036] ** Form both parts by giving cation exchange nature to one side of the film of one sheet, and giving 
anion convertibility to the opposite side of this film. In this case, in order to give cation exchange nature or 
anion convertibility, the chemical bond of an anion or the cation is carried out to the giant molecule which 
constitutes the film. 

[0037] ** Permute the fixed ion of one side of the cation convertibility film by the cation from an anion, and 
carry out conversion of the field to anion convertibility. 

[0038] ** Permute the fixed ion of one side of the anion convertibility film by the anion from a cation, and 
carry out conversion of the field to cation exchange nature. 

[0039] It considers as structure by which a reactant is supplied and a product is discharged as an electrode of 
a fuel electrode and an oxygen pole. Furthermore, in order to improve the engine performance, what 
enlarged the electrode surface product is good. Moreover, in order to promote oxidation reduction, the thing 
which made the catalyst support in an electrode is desirable, in order to secure the path from the outside to 
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an electron, an ion, and each reaction interface of the gas supply and to enlarge surface area of an electrode 
( and catalyst), it be desirable to form or join the electrode structure where use porous ( structure with 
network structure or pore) electronic conduction matter, such as a mesh-like metal, the carbonic paper, and a 
carbon cloth, as a base material, and an electrolyte be contain in this base material. In addition, when it 
includes a catalyst in an electrode, it is good to make the base material which consists of the above- 
mentioned porous electronic conduction matter support directly, or to make other electronic conduction 
matter support, and to join this to this base material. 

[0040] As electronic conduction matter which constitutes the body of the above-mentioned electrode, there 
is carbon etc. and what is not corroded is desirable. Moreover, an electrode may be constituted for catalyst 
itself which is shown below. As a catalyst to support, Pt is the best for an oxygen reduction reaction, and Pt 
and Pd are desirable for a hydro acid-ized reaction. 

[0041] There are the following approaches as an approach of combining the electrode and electrolyte 
membrane containing the above-mentioned catalyst, and manufacturing a fuel cell. 
[0042] ** As shown in (a) of drawing 3 , stick by pressure the base material 13 which has the carbon 
powder 3 which supported the catalyst to the electrolyte membrane 2 which consists of a cation exchange 
nature part 21 and an anion convertibility part 22. Thereby, as shown in (b) of drawing 3 , in the interface of 
an electrode and an electrolyte membrane, an electrolyte membrane eats away to the pore of a base material, 
electrodes 1 1 and 12 are formed, and it becomes the ftiel cell which consists of an electrolyte membrane 2, a 
fuel electrode 1 1, and an oxygen pole 12. 

[0043] As shown in (a) of drawing 4 , before sticking by pressure the base material 13 which has the carbon 
powder 3 which supported the catalyst to the electrolyte membrane 2 which consists of a cation exchange 
nature part 21 and an anion convertibility part 22, behind ** As shown in (b) of drawing 4 The anion 
convertibility solution 221 is applied to the electrode (oxygen pole) base material 13 which touches the 
anion convertibility part 22, the cation exchange nature solution 21 1 is applied to the electrode (fuel 
electrode) base material 13 which touches the cation exchange nature part 21, and the interface of an 
electrode and an electrolyte membrane is formed. This becomes the fuel cell which has an electrolyte 
membrane 2, a fuel electrode 1 1 , and the oxygen pole 1 2, as shown in (c) of drawing 4 . 
[0044] ** As shown in (a) of drawing 5 , form the electrode section 1 1 1 of the fuel electrode which touched 
the cation convertibility film 21 by applying to the cation exchange nature part 21 of an electrolyte 
membrane 2 the mixture of the cation exchange nature solution 211 and the carbon powder 3 which 
supported the catalyst. Moreover, the electrode section 121 of the oxygen pole which touched the anion 
convertibility film 22 is formed by applying to the anion convertibility part 22 of an electrolyte membrane 
the mixture of the anion convertibility solution 221 and the carbon powder 3 which supported the catalyst. 
By sticking these both by pressure with a base material 13, as shown in (b) of drawing 5 , it becomes the 
fuel cell which has an electrolyte membrane 2, a fuel electrode 11, and the oxygen pole 12. 
[0045] ** As shown in (a) of drawing 6 , form a fuel electrode by sticking by pressure the base material 13 
which applied the mixture of the cation exchange nature solution 211 and the carbon powder 3 which 
supported the catalyst, and the cation exchange nature part 21 of an electrolyte membrane 2. Moreover, an 
oxygen pole is formed by sticking by pressure the base material 13 which applied the mixture of the anion 
convertibility solution 221 and the carbon powder 3 which supported the catalyst, and the anion 
convertibility part 22 of an electrolyte membrane 2. This becomes the fuel cell which has an electrolyte 
membrane 2, a fuel electrode 1 1 , and the oxygen pole 1 2, as shown in (b) of drawing 6 . 
[0046] ** As shown in (a) of drawing 7 , after a fUel electrode and an oxygen pole apply the mixture of the 
cation exchange nature solution 21 1 and the carbon powder 3 which supported the catalyst to the electrolyte 
membrane 2 which consists of a cation exchange nature part 21 and an anion convertibility part 22, form a 
fuel electrode and an oxygen pole by sticking these by pressure. Or as shown in (b) of drawing 7 , a fuel 
electrode and an oxygen pole are formed by applying to a base material 1 3 the mixture of the cation 
exchange nature solution 211 and the carbon powder 3 which supported the catalyst, and sticking this to the 
both sides of an electrolyte membrane 2 by pressure. Thus, as shown in (c) of drawing 7 , it becomes the 
fuel cell which has an electrolyte membrane 2, a fuel electrode 11, and the oxygen pole 12. With this 
structure, a reaction as shown in the following type (4) arises on the oxygen pole 12. Therefore, although the 
water content of the anion convertibility part 22 falls on the boundary of the anion convertibility part 22 and 
the oxygen pole 12, the flow of the water which goes to the oxygen pole 12 from a fuel electrode 1 1 
becomes less than the case of one layer of cation convertibility film. 
02+4H++4e~>2H2 O (4) 

[0047] ** As shown in drawing 8 , use the cation convertibility film 21 as an electrolyte membrane. The 
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electrode 12 which consists of an anion convertibility solution 221 and a base material 13 as an oxygen pole 
is used using the electrode 1 1 which consists of a cation exchange nature solution 21 1 and a base material 
1 3 as a fuel electrode. By combining the three above-mentioned person, the anion convertibility part 22 by 
which the anion convertibility solution 221 was solidified and made in the interior of the cation 
convertibility film 21 and the oxygen pole 12 as an electrolyte membrane generates. In this case, a water 
generation reaction arises in the interface of the oxygen pole 12 and the cation exchange nature part 22. 
[0048] ** Although it lets a cation exchange nature solution and an anion convertibility solution pass as 
shown in drawing 9 , the carbon powder which supported the catalyst applies the mixture of the anion 
convertibility solution 221 and the carbon powder 3 which supported the catalyst, applies to the another side 
side of this porous film 4 the mixture of the cation exchange nature solution 211 and the carbon powder 3 
which supported the catalyst, and sticks it to one side of the porous film 4 which it does not let pass by 
pressure together with a base material 13. This porous film 4 is a separator for preventing carbon powder 
contacting and short-circuiting. This becomes the fuel cell which has an electrolyte membrane 2, a fuel 
electrode 1 1 , and the oxygen pole 12. 

[0049] ** Apply an anion convertibility solution (or cation exchange nature solution) on a plate, form the 
anion convertibility film (or.cation convertibility film), on it, apply a cation exchange nature solution (or 
anion convertibility solution), and form the bipolar film. The mixture of an anion convertibility solution and 
the carbon powder which supported the catalyst is applied, and the mixture of a cation exchange nature 
solution and the carbon powder which supported the catalyst is applied to a cation-exchange-membrane 
side, and it is stuck to this anion exchange film side by pressure together with a base material. Or the former 
is stuck to an anion convertibility film side by pressure, and the latter sticks what applied to the base 
material the mixture of an anion convertibility solution or a cation exchange nature solution, and the carbon 
powder that supported the catalyst by pressure to a cation convertibility film side. 
[0050] the case where the fuel cell of this invention is used — a fuel electrode side — hydrogen gas or 
hydrogen — fuel gas, such as a rich gas, is supplied and oxygen content gas, such as oxygen gas and air, is 
supplied to an oxygen pole side. 

[0051] In case the fuel cell of this invention is used, water generates by the interface of the cation exchange 
nature part of an electrolyte membrane, and an anion convertibility part. Therefore, the generated water can 
be discharged out of a fuel cell from the two poles of a fuel electrode and an oxygen pole. The burden of 
water discharge is distributed compared with the polymer electrolyte fuel cell which uses one kind of 
electrolyte membrane, and this is advantageous. Moreover, in the polymer electrolyte fuel cell which uses 
one kind of electrolyte membrane, in order to prevent desiccation of the film, it is necessary to humidify the 
film from a dry side. By this, the burden of the electrode of the side which discharges water is large, the 
water which cannot be discharged takes up the hole of an electrode and degradation is brought about. 
However, since the fuel cell of this invention can supply water from the core of an electrolyte membrane, its 
throughput of the water for humidifying an electrolyte membrane decreases. 

[0052] In the fuel cell of this invention, there are the following as a measure which discharges the water to 
generate. 

[0053] ** Diffuse the water generated toward the gas passageway from the electrode, evaporate it, and 
discharge in a gaseous form from a gas passageway. 

[0054] ** Move the water generated toward the gas passageway from the electrode with a liquid, and 
discharge in the form of a liquid from a gas passageway. 

[0055] The fuel cell of this invention can be used for non-portable prevate-power-generation machines, such 
as a power generating plant, a portable power source or works, and a restaurant, etc. It is more effective than 
management of water is easy especially as a small power source for migration. 
[0056] Hereafter, the example of this invention is explained. 

[0057] (Example 1) TOSFLEX(trademark) IE-SA48 which is the anion convertibility film was stuck to 
Nafion (trademark) 1 12 which is the cation convertibility film by pressure, and the bipolar film with a 
thickness of 350 micrometers was produced. In addition, various rates of the thickness of the cation 
convertibility film in the bipolar film and the thickness of the anion convertibility film are changed. 
Subsequently, what applied to the carbon cloth the mixture of the solution which has the same presentation 
with the cation convertibility film at the time of desiccation, and the carbon powder which supported Pt was 
stuck to the above-mentioned cation convertibility film side by pressure. Moreover, after the whole made 
the carbon powder and carbon cloth which supported Pt the condition of having swollen in ethanol, it was 
stuck to the anion convertibility film by pressure. Thereby, it has arranged between a fuel electrode, an 
oxygen pole, and two poles, and the fuel cell which has the electrolyte membrane which consists of anion 
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convertibility film which touched the cation convertibility film which touched the fuel electrode, and an 
oxygen pole was formed. 

[0058] Moreover, for the comparison, as an electrolyte membrane, only Nation (trademark)! 17 with a 
thickness of 200 micrometers was used, and the fuel cell (example 1 of a comparison) was produced like the 
above except it Therefore, the electrolyte membrane of this fuel cell is the thing of 1 layer structure. 
[0059] The engine performance was evaluated as follows about two kinds of above-mentioned fuel cells. 
[0060] Hydrogen gas was supplied to the fuel electrode side of a fuel cell, and air was supplied to the 
oxygen pole side. Since it was thought that the fuel cell of this invention is effective to submersion of an 
electrode, the cell was operated at pressure latm of hydrogen, air pressure 2atm, and the eel temperature of 
85 degrees C, and current density from which output voltage is set to 0 estimated the engine performance. In 
addition, this current density is called the limiting current density in this condition. 

[0061] Consequently, with the fuel cell of 1 layer structure, one electrode sank [ the electrolyte membrane of 
the example 1 of a comparison ] near limiting current density, and the electrode of another side was dry. As 
for the fuel cell of this example, two electrodes were not seen to it, as for submersion or desiccation. 
Moreover, in order to prevent submersion of an electrode, it turned out that about 1 : 1 have the best ratio of 
the thickness of the cation convertibility film of an electrolyte membrane, and the anion convertibility film. 
Moreover, since the present anion convertibility film had large electric resistance, it turned out that 
membrane resistance decreases [ the direction which lowered the ratio of the anion convertibility film ], and 
the engine performance improves. 

[0062] Moreover, limiting current density is shown in drawing 1 0 . Compared with the fuel cell of the 
example 1 of a comparison, as for the fuel cell of this example which used the bipolar film as an electrolyte 
membrane, by distributing the burden of water discharge of an electrode shows that limiting current density 
became large so that more clearly than drawing 10 . 

[0063] Moreover, for the comparison, in the fuel cell of this example, air was supplied to the fuel electrode 
side, hydrogen gas was supplied to the oxygen pole side, and the engine performance of a fuel cell was 
evaluated like the above (example 2 of a comparison). This limiting current density is shown in drawing 1 1 , 

[0064] In the case of the example 2 of a comparison, water separates into ion by the interface of the cation 
convertibility film and the anion convertibility film, and it faces to an electrode. Therefore, since the water 
content of an electrolyte membrane becomes small (an electrolyte membrane dries), resistance of an 
electrolyte membrane becomes large. Furthermore, the reaction of water generation occurs in an electrode. 
The hole of an electrode is closed with water and gas stops therefore, reaching a reaction interface. For this 
reason, it is thought like drawing 1 1 that limiting current density became small. 

[Translation done.] 
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Abstract of JP7335233 

PURPOSE:To prevent drop of battery 
performance caused by the water produced by 
battery reaction by forming an electrolytic film 
out of a cation replacing part 22 arranged in 
contact with a fuel pole and an anion replacing 
part arranged in contact with an oxygen pole. 
CONSTITUTIONS electrolytic film 2 consists 
of a cation replacing part 21 and an anion 
replacing part 22, and the part 21 contacts with 
a fuel pole 1 1 , and the part 22 contacts an 
oxygen pole 12. And, in the pole 11 being an 
anode, hydrogen gas changes to proton, and 
this proton is transmitted through the part 21 of 
the film 2 in contact with the pole 1 1 , and 
reaches the boundary of the part 21 and the 
part 22. On the other hand, in the pole 12 
being a cathode, oxygen gas changes to 
hydrogen ions, and these hydrogen ions are 
transmitted through the part 22 in contact with 
the pole 12, and reaches the boundary of the 
part 22 and the part 21 . These ions produce 
water (H20) at the interface between the part 
21 and the part 22. This, in the pole 12, 
prevents the blockade of the voids of the 
electrode caused by the produced water, so 
the resistance of the film 2 does not increase, 
therefore the transmissivity of the ions can be 
accelerated. 
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